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INTRODUCTION

The Eagle Ford quadrangle includes an area of 62 square
miles in western Dallas County (Fig. 1). It is bounded by
the parallels 32°45'00"_ and 32°52'30" N, and by the meridians 96°52'30" and 97°00'00" W. The towns of Irving and
Eagle Ford are in the area, as are portions of Grand Prairie
and Arcadia Park. A network of paved highways and
graveled roads makes most of the quadrangle readily accesible by automobile.
Physiographically, this area is part of the Black Prairie, a
province of low relief in which the landscape has been largely
shaped by running water. West and Elm forks of the Trinity
River, with their tributaries, form a dendritic pattern over
the Eagle Ford area. The master streams flow along wide
flood plains, flanked on one or both sides by broad terraces
that rise in steps of 15, 50, 70, and 80 feet above the floors of
the valleys. Consequently, most of the area is covered by
alluvial deposits. Only where streams have cut through the
alluvium or where divides rise above the highest terrace does
the Cretaceous bedrock of the region crop out in areas of any
size. The most prominent divide is formed by White Rock
cuesta, an asymmetrical ridge of limestone trending northward. A small part of this cuesta is included in the southeastern portion of the quadrangle. This is the highest part
of the area; altitudes range upward to ca. 600 feet above s2a
level, or about 200 feet above the lowest part of the Trinity
valley.
Aside from the two forks of the Trinity, the only perennial
stream in the area is Mountain Creek. Most tributaries of
West and Elm forks are intermittent streams that do not flow
during the drier summer months. In turn, the intermittent
1 Graduate student
in Geology, Southern Methodist University~ Dallas. Thesis submitted in partial fulfilment of the requirements for the M.S. degree in Geology, Southern
Methodist University.
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streams have ephemeral tributaries which flow only during
and after rains.
The Eagle Ford and Austin formations make up the bedrock exposed in the Eagle Ford quadrangle. Both formations
are Upper Cretaceous in age. The Eagle Ford consists mainly
of clay and clayey marl. The overlying Austin formation
includes massive limestone with shaly partings. Dip and
strike of the Cretaceous rocks were not determined in the
field, because no marker bed was found that would serve for
the solution of a three-point problem. An average strike of
north-northeast is given by the Dallas Petroleum Geologists
( 1941, p. 67). An average dip of 46 feet per mile is calculated
by the present author (footnote 3, p. 53). Joints and minor

Fig. I· Location of Eagle Ford
Quadrangle (dashed lines)

high-angle faults are abundant in the Lower Austin. These
features show to best advantage in the quarry of the Trinity
Portland Cement Co. where a large amount of the limestone
has been stripped away leaving a high chalk bluff (Station 1,
Pl. 1). Blakemore (1939, p. 57) has already described the
faults and joints of the Austin formation in the Eagle Ford
quadrangle.
The work done in connection with this report is part of a
broader project involving studies of areal geology in Dallas
and adjacent counties, sponsored by the Department of
Geology at Southern Methodist University. I thank Dr. C. C.
Albritton, Jr. for his suggestions and criticisms regarding
the problems of this study. I am also indebted to Dr. Arthur
Richards for time generously given; to Mr. Bryan H. Farrell
for his work on the accompanying geologic map; and to Mr.
Bob F. Perkins for aid in preparing the manuscript for
publication.
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STRATIGRAPHY
CRETACEOUS SYSTEM

Eagle Ford Formation
Eagle Ford formation consists
General Statement.-The
essentially of clay, calcium carbonate and bituminous material mixed in varying proportions. Color ranges from very
light buff, through grayish brown, to grayish black. The
formation is 450 feet thick ;2 but only 400 feet are exposed in
the Eagle Ford quadrangle. 3
The type locality for the Eagle Ford formation is in the
Eagle Ford quadrangle (Hill, 1887, p. 296, 298), as is also
the type locality for Moreman's Arcadia Park formation
(Adkins, 1932, p. 425).
The first mention of the rocks later to be designated as
Eagle Ford was by Ferdinand Roemer in 1852. He considered
these black shales with fish remains as Lower Cretaceous in
age. B. F. Shumard (1860, p. 583) later placed the present
Eagle Ford at different positions in the geological column in
his various descriptions; but near Austin, he recognized that
it lay beneath the Austin formation. Marcou (1862, pp.
86-97), correctly placed all Eagle Ford equivalents directly
below the Austin formation. Subsequently, Robert T. Hill
(1887, p. 296), placed all Eagle Ford equivalents above the
Woodbine sands and in the basal Gulf Series. He was the
first to apply the name "Eagle Ford shales" and to designate
a type locality.
W. L. Moreman (Adkins, 1932, p. 425-426) subdivided the
Eagle Ford into the Tarrant, Britton, and Arcadia Park formations, named in order from oldest to youngest. Thus the
Eagle Ford was elevated to a group, the parts of which were
described by Moreman as follows:
... Typical thickness: 15 feet.
Tarrant sandy clay and limestone.thin
sandy clay and intermittent
Lithology: gray and brownish-gray
brownish limestone strata and calcareous concretions. The basal straoverlying the Woodbine sand, is a phosphatic
tum, unconformably
pebble conglomerate, 1 to 6 inches thick. The top is a parting of limonitic
material less than 1 inch thick. ...
Britton clay.- ... Typical thickness: 250 feet; near Dallas, about
300 or more feet. Lithology: mostly blue clay; a few flaggy limestone
seams and calcareous concretions, the latter becoming more abundant
2 Data
taken from electric well logs prepared for R. L. Meyers Drilling Co.
3 This
the width of outcrop of the
figure is derived by the fo.lowing proportion:
to the total thickness of the formation
is in the same proportion
Eagle Ford formation
is to the thickness
as the width of the Eagle Ford outcrop in the Eagle Ford quadrangle
exposed in the quadrangle. This proportion assumes uniform dip and relatively smooth
A dip of 46 feet per mile is, in turn, calculated from the thickness and
topography.
width of outcrop in the Eag'.e Ford quadrangle.
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near the top of the unit. The lower one-third of the unit is blue clay,
capped by a 10-foot bed of black shale having near its top a 3-inch
bentonite seam; it is overlain by 20 feet of white or yellowish laminated
marl. ... The Britton grades upward into the Arcadia Park. ...
Arcadia Park shale.- . .. Typical thickness: about 100 feet; ..•
Lithology: The type section consists of basally 20 feet of blue clay;
then 1 to 3 feet of thin limestone flags forming escarpment and dipslope; the upper part, 75 feet of blue shale containing numerous calcareous concretions of various sizes. . . . The Arcadia Park unit is
unconformably
overlain by the Austin chalk; ...
(Adkins, 1932, pp.
425-426).
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I have been unable to apply Moreman's classification to the
rocks exposed in the Eagle Ford quadrangle; but have,
instead, subdivided the Eagle Ford into the following lithologic units: (1) clayey marl, and (2) clay, within which
flaggy detrital limestone beds occur. Informal names are
applied because the lower limits of the clayey marl and of
the clay are not exposed in the area. Neither are the lateral
limits of these members nor the nature of the contact between
them known. Formal designation of members must await
further studies in adjoining areas.
The clayey marl crops out along the south bank of West
Fork in the southwest corner of the area, and in a series of
isolated exposures along the southern half of the western
border (Pl. I). The clay occurs in isolated outcrops along the
western margin of the quadrangle to the north of the area in
which the clayey marl is exposed. Also, the clay borders both
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sides of the flood plain of Cottonwood Branch and the south
side of Elm Fork.
The only bedrock with which the Eagle Ford formation
comes in contact in the Eagle Ford quadrangle is the Austin
formation. This contact is widely exposed along the White
Rock cuesta.
Clayey marl.-Medium
gray, well-compacted shale exposed
in the basal part of the section in the municipal park in
northern Grand Prairie (Station 2, Pl. I) is assumed to represent the middle portion of Moreman's Britton clay. Samples
of the shale average 50 % calcium carbonate by weight. Above
this level, the shale is a light buff, but actually the calcium
carbonate content is very slightly lower than in the underlying dark material. In this study the Eagle Ford is subdivided on the basis of percentage of calcium carbonate.
Shales containing 25% or more calcium carbonate are designated as clayey marl; whereas shales containing less than
25% calcium carbonate are designated as clay.
The best exposure of the clayey marl in the area is in a
railroad cut through a low hill just west of State Highway
348 and south of Hunter Farrell Road (Station 3, Pl. I).
Samples of the clayey marl at this locality contain 54 % calcium carbonate. This material is light buff and thin-bedded;
it appears laminated to the eye. Microscopic examination
shows the lamination due to an irregular alternation in
bedding of silt and clay particles and calcium carbonate.
Interbedded with the clayey marl at this and other localities are several thin layers of white, and reddish brown clay
believed to be bentonite on the basis of general appearance
and index of refraction. The bentonite is well exposed in the
south bank of West Fork where State Highway 348 crosses
it (Station 4, Pl. I).
Clay.-The clayey marl grades upward and laterally into
brownish gray to grayish black, bituminous clay. This clay
ranges from highly fissile to heavy-bedded, and is commonly
laminated. The laminations seem to be caused by varying
proportions of bituminous material in the individual laminae.
Reddish brown and yellow limonitic stains are on most of the
bedding and joint planes.
At a horizon approximately 100 feet below the AustinEagle Ford contact, beds of detrital limestone (Flaggy det-
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rital limestone on Pl. I) break the clay sequence. The rock is
a brownish gray, brown-weathering limestone containing
clay, silt, and fine sand. These flags contain slightly over 90%
calcium carbonate, and much of the carbonate is in the form
of reworked Inoceramus prisms. The flaggy member was
nowhere seen in place, but fragments locally cover the slopes
and tops of low hills.

Fig. 3 - Clayey marl in railroad cut at Station 3 (man's shirt is
white).
Fig. 4- Bentonite in clayey marl at Station 4. Natural exposure on
left, fresh exposure on right.

Concretions and Minor Constituents.-The concretions of
the Eagle Ford formation vary widely in size, shape, and
mineralogical composition. There are pyrite, marcasite, ferruginous claystone, and dense, medium gray, limestone concretions, of which the last are most common as well as the
largest.
Calcareous concretions occur sparsely throughout the for-
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mation, but become more abundant toward the top where
they seem to be concentrated at certain horizons. They have
ellipsoidal shapes and range in size from a few inches to
about three feet across (Fig. 5). Most of them are septarian,
and many contain ammonite shells or other fossils which may
have served as nuclei.

:~-:2--·~~:

Fig. 5 - Calcareous concretion of the kind commonly found in the
upper Eagle Ford formation.
Fig. 6 - Ledges formed by claystone concretions, Blue Cut on Elm
Fork.

The claystone concretions are, in general, smaller than the
septaria and lie lower in the section. They are dark reddish
brown on weathered surfaces, and medium gray where freshly exposed. The concretions measure only a few inches in
length but are commonly so closely spaced as to form ledges
in the shale (Fig. 6). This is well seen at Blue Cut on Elm
Fork below the C.R.I. & P. railroad trestle.
Marcasite and pyrite occur irregularly in the shales as
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small nodular concretions., some hard and others soft enough
to be crumbled by the fingers. Pyrite occurs in larger crystals
on bedding surfaces of the gray, phosphatic limestone in the
uppermost beds of the Eagle Ford. Here are some very dense,
fine-grained, lentils of iron sulfide. Both pyrite and marcasite
are occasionally found as replacements of calcareous shell
material and as internal casts of foraminiferal tests.
Selenite in a variety of forms is common throughout the
Eagle Ford shales. Commonly it is in small crystalline aggregates following bedding, and locally so abundant as to give
the bedding planes a very light gray color. Selenite also
occurs as single or twinned crystals from a fraction of an
inch to three or four inches long. They may be either tabular
or lenticular. Thin crusts of selenite crystals are occasionally
found surrounding septarian concretions in the upper Eagle
Ford, but this mode of occurrence is not common.
Austin Formation
That part of the Austin formation exposed in the Eagle
Ford quadrangle is the "lower chalk member" of the Dallas
Petroleum Geologists ( 1941, p. 44). This member is made of
massive chalk in beds averaging a few feet thick, separated
by seams of marl and calcareous shale. Where freshly
quarried, the chalk is a soft gray rock with an earthy luster.
On weathered surfaces it is harder, and light buff to almost
white. The partings of marl and shale are usually a little
darker than the chalk.
Marcasite concretions are scattered through the lower
Austin but are most abundant in the shaly partings (Dallas
Petroleum Geologists, 1941, p. 45). Some have irregular
shapes, but many are ellipsoidal. They range in size from less
than an inch to three inches across. On exposure, these concretions alter to limonite.
B. F. Shumard, in 1860 (p. 583), named the Austin formation for limestone beds exposed in and around Austin, Texas.
He correctly placed the Austin above the Eagle Formation
but incorrectly below the Comanche Peak formation. J. A.
Taff ( 1893, p. 303) named and described the "fish bed conglomerate" which is lowermost Austin.
A detailed lithologic description of the oldest Austin and
youngest Eagle Ford rocks is presented in the following
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stratigraphic section across the Austin Eagle Ford contact.
The section was measured in the pit of the Lone Star Cement
Co., a short distance to the east of the Trinity Portland
quarry shown on Plate I.
STRATIGRAPHIC

SECTION

ACROSS AUSTIN-EAGLE

( Descending

FORD CONTACT

Order)

Austin formation
Thickness
Feet Inches

11. Limestone; medium gray, very finely crystalline;
phosphatic pebbles and granules common; small
white chalk pebbles measuring
up to 1" across
sparsely present (two were found in a horizontal
distance of 5 feet) ; small masses and nodules of
marcasite scattered throughout unit; thin lenses
of lignitic wood up to 5" long occasionally found,
pelecypod shell fragments
common .......................... 1
10. Limy shale; medium dark gray, highly compacted,
finely laminated; few phosphatic pebbles ................ 0
9. Limestone; medium gray, very finely crystalline;
phosphatic pebbles and granules common throughout unit, small white chalk pebbles measuring up
to 1" across sparsely present; fish teeth and pelecypod valves common; septarian concretions up
to 7" in longest dimension occasionally found at
base of unit....................................................................
0
Discon/ ormity
Eagle Ford formation
8. Shale; dark gray, very finely laminated, well compacted; dark reddish brown iron stains and yellow
clay locally common on joint surfaces;
small
clusters of minute selenite crystals abundant on
bedding surfaces; pelecypod shell fragments not
uncommon ....................................................................
0
7. Layer of A lectryonia lugubriB (Conrad) in shale O
6. Shale; same as unit 8 with small ( 4-5 inches long)
lentils of light gray, very fine sand .......................... 1
5. Limestone;
medium gray, mottled with white
flecks of calcium carbonate; coarsely crystalline;
grayish black phosphatic
pebbles and granules
scattered throughout, many representing
internal
casts of gastropods
and pelecypods;
thickness
variable, does not exceed .... ~....................................... 0
4. Shale; same as unit 8, with fragments of small
pelecypods having original shell material
preserved ............................................................................
0
3. Shale; same as unit 8, with iron stains much more
common; small, irregularly spaced lentils of limestone same as unit 7 and light gray, very fine
sand. Limestone and sand lenses average ¾ inch
thick and 4 to 5 inches long ........................................ 0
2. Limestone; same as unit 5, with dense, lenticular
masses of iron sulfide; fish teeth concentrated
near bottom of bed......................................................
1
1. Shale; same as unit 8, with iron stains and yellow
clayey material much more common ........................ 10+
(Bottom not exposed)

g.
3

9

8
2
8

1
6

5
3
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QUATERNARY SYSTEM

Terraces.-Alluvium
of terraces bordering the forks of
the Trinity River covers a large portion of the Eagle Ford
quadrangle. four terrace levels may be distinguished on the
basis of height above the flood plains. Each level presumably
represents the position of a former flood plain. During certain periods in the river's history it has cut its valley deeper
and consequently left remnants of the old flood plain at higher
levels. Thus, the oldest alluvial deposits now stand highest
above the present flood plains.
Surface of ground

:=======
Humic
::===
====
p ebb Iy
clay
Dark yellowish
brown clay of
terrace deposits

0

2

Feet
Fig. 7- Limestone in alluvial
deposits of high terra.ce,
Station 5

Alluvium of the terraces consists of particles ranging in
size from clay to cobbles. These materials occur as lenticular
bodies which can rarely be correlated between one gravel pit
and the next. A detailed lithologic study of the alluvium was
not attempted.
Presumably, most of the terrace materials in this area were
derived from the Woodbine and older formations to the west.
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As an exception to this rule, I note one deposit of chemical
origin in clayey material exposed near the junction of State
Highways 348 and 183. A section revealed by a pit ~t Station
5 (Pl. I) shows a white marly limestone covered by seven
feet of clay. The material is, for the greater part, poorly
cemented, but within it are irregular zones of the same
material, within which the rock is relatively hard. The entire
deposit is 90 % calcium carbonate, and contains clay and fine
grains of quartz as impurities. The thickness of the limestone
is not known as the bottom is not exposed. As shown by the
diagram (Fig. 7), its upper surface is extremely irregular.
The material seems to be limited in lateral extent as it is not
exposed in nearby croppings of the terrace alluvium.
Probably this is a bed fresh-water limestone formed in
some slough or lake on an ancient flood plain. Its appearance
corresponds with the lithologic description of such rocks as
given by Pettijohn (1949, p. 308). Subsequently it underwent partial solution by ground water, resulting in an irregular upper surface.
flood plain deposits are much
Flood Plain Deposits.-The
like those of the terraces. They range from cliy to pebble
gravel. In color, the range is from dark olive gray to dark
reddish brown. In many places the banks of the Trinity
expose dark olive gray silts with gravel and sand lenses
interbedded in the lower portions.
GEOMORPHOLOGY

Flood plains border the forks of the Trinity and their tributaries. In places, the Trinity describes meander belts almost
as wide as the flood plain, and on this basis Johnson (1932,
p. 487) would classify it as a mature stream. "The width of
the flood plains is directly proportional to the magnitude c;,f
the streams and inversely proportional to the resistance that
the rocks over which the streams flow offer to erosion."
(Dallas Petroleum Geologists, 1941, p. 76). Thus the flood
plain of the Trinity is slightly over 5½ miles wide along the
eastern margin to the Eagle Ford quadrangle where the river
flows over shale; in the area immediately downstream where
the river flows over limestone, the flood plain is much narrower. Flood plains of the secondary streams in the area
generally taper and disappear upstream.
The flood plains of the area are flattish surfaces which
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slope imperceptibly in the direction of the drainage. Ordinarily, the local relief does not amount to more than five feet,
and the most prominent topographic features are the artificial
levees which rise 20 feet above the flood plain. Details of the
flood plain surfaces are shown on a series of topographic
maps prepared by the State Reclamation Department at
Austin, Texas. (See "Literature Cited")
The flood plains are bordered by terraces (Pl. I). These
features, where relatively undissected, form broad benches
above the level of the present flood plain. Thus, the terrace
level 50 feet above the Trinity flood plain averages four miles
wide.
The highest and oldest terrace level is best observed to the
west and northwest of Irving, although a smaller remnant
lies to the northeast of that town. Higher parts of this terrace
stand 80 or more feet above the Trinity flood plains. Although
its surface is locally flat, in most places this terrace appears
as a maturely dissected terrain with local relief averaging
15 feet. This terrace is not given a formal name because its
correlation• with other high terrace remnants along the
Trinity drainage requires further study of adjacent areas.
In the southwest corner of the area around Grand Prairie,
and in the vicinity of Arcadia Park, a relatively undissected
terrace appears at a level about 70 feet above the flood plain
of West Fork. Presumably, this is the same as Pattillo's
Bethel terrace which stands 70 feet above the flood plain of
Elm Fork a few miles to the north of the Eagle Ford quadrangle. According to Pattillo (1940, p. 28) the Bethel terrace connects to the south and east with the Love Field
terrace of Shuler ( 1935, p. 52). Accordingly, I designate the
70-foot terrace in the Eagle Ford quadrangle as Love Field,
as this name would seem to have priority over Bethel.
The most extensive terrace in the area averages 50 feet
above the Trinity flood plain. It occupies the central portion
of the Eagle Ford quadrangle, and also appears as a small
bench in the northeast corner of the ..quadrangle. This level
appears to be more dissected than the older Love Field terrace, suggesting that degree of dissection is not an infallible
eriterion for determining the relative ages of terraces. The
terrace around Irving is correlated with Shuler's Union Terminal terrace on the basis of comparable elevation above the
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Trinity flood plain. The terrace remnant in the northeast
corner of the area is an extension of Shuler's original Union
Terminal.
The lowest alluvial benches above the flood plains, hereafter collectively called the "low terrace", occur near the
junctions of streams (Pl. I). In all cases, these levels are
surrounded by flood plain deposits, above which they stand at
an average of 15 feet. The surfaces are covered by fine elastic
materials, including sand, silt, and clay. Since these deposits
are lower than the Union Terminal terrace, they may be
younger than the alluvium of that terrace. What appears to
be an anomalous fact in this connection is that the low terrace
is maturely dissected, even though the relief is only a few
feet. If this terrace is the youngest in the area, it might be
expected to be the least dissected. On the other hand, it has
already been indicated that the Union Terminal level is more
dissected than the older Love Field terrace.
Possibly the simplest interpretation of this low terrace is
that it represents erosional remnants of a terrace younger
than the Union Terminal. The accordance of elevations above
the flood plain and the occurrence of the finer fraction of
elastics at the surface would seem to favor this hypothesis.
Perhaps the gently rolling topography is a result of erosion
during floods. Another possibility is that these forms are
erosional remnants of an older terrace, possibly the Union
Terminal; but the accordance of elevations above the flood
plain as well as the existence of fine elastics which cover these
land forms are not /:!asily explained by this hypothesis.
Richards & Albritton (1949) mapped land forms similar
to the low terrace in the Barnes Bridge quadrangle. The
lowest terrace described by them occurs near the junction of
tw:o streams but averages 30 feet in height above the flood
suggests that
plain. Albritton (personal communication)
these land forms could be related to deltas, and that they
could form as a result of one stream dumping its normal
load of sediment into the relatively quiet backwaters of the
other stream in flood stage. After the deposition of the present
flood plain deposits, the isolated remnants of the once more
extensive deposit would remain as they are seen today. This
is presented as a possibility, the proof or disproof of which
would entail further study.
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Hill (1901, p. 55) states that the Trinity River is a consequent stream. Since in the Eagle Ford quadrangle, it has
been superimposed upon the Cretaceous rocks, it might be
considered a superimposed consequent stream.
Mountain Creek drains along the relatively weak belt of
shale just west of the White Rock Escarpment and is classed
as a subsequent stream because it has developed by headward
erosion along a belt of weak rock. Bear Creek and Delaware
Branch would also seem to fall into this class.
SUMMARY AND CONCLUSIONS
The Upper Cretaceous rocks of the Eagle Ford and Austin formations were deposited in marine waters, as indicated by their content
of foraminiferal tests, ammonite shells, and remains of other exclusively marine animals. A period of nondeposition and submarine erosion
intervened between the deposition of these two formations as evidenced
by the phosphatic pebbles and reworked Alectryonia lugubris (Conrad)
shells along the disconformity separating them. Subsequently, the area
was uplifted and a long period of subaerial erosion followed. During
the Pleistocene (Stovall & McAnulty, 1950, p. 220), the Trinity River
underwent various periods of down-cutting and filling, probably due to
lowering and raising of sea level caused by glaciation and deglaciation.
These changes in base level are recorded in the different terrace levels
over the area. The present-day flood plain is probably the result of
deposition by the river since the last rise in sea level attending the
melting of the Wisconsin ice cap.
To this admittedly sketchy history many details will surely be added
as adjoining areas are studied. Much remains to be learned, for
example, regarding the stratigraphy
of the Eagle Ford. Moreman, in
various lithologic descriptions of this formation, mentions 50 feet of
white or yellowish laminated marl. But as he was interested primarily
in the paleontology of the Eagle Ford, he placed no emphasis on these
marly beds. In the present study, these beds were chosen as a separate
member of the Eagle Ford because of their striking dissimilarity to
the rest of the formation. The underlying medium gray, well-compacted
shales were incorporated into the same unit only after laboratory tests
revealed that the calcium carbonate content of the latter is of the same
order of magnitude as is that of the lighter colored material. This, in
itself, is significant in that it indicates that color is not a reliable
index of calcium carbonate content. Thus, the Eagle Ford shales in
the Eagle Ford quadrangle may be subdivided into two members on
the basis of calcium carbonate content: the clayey marl and the clay.
The areal extent of the clayey marl cannot be determined because the
area under consideration is too small. Neither can the nature of the
contact with overlying shales be studied, because are area where the
contact should be is covered by alluvium.
Other problems center about the Cenozoic history of this region,
particularly in respect of the sequence of alluvial deposits in terraces
and flood plains. Probably, the sedimentary facies in a single body of
alluvium are extremely complex, with gravel deposited in old channels
grading into slack-water deposits of ancient flood plains. As suggested
by the white calcareous material at Station 5, there may also be
'chemical deposits of lakes and sloughs in the alluvium of the terraces.
The terrace remnants of the area are readily classified by their
elevations, but the details of their history remain very largely unknown.
Nor is it certain how these fit into the Pleistocene chronology of the
glaciated regions. Indeed it is not certain that some of these benches
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Notes
CYN AN CHUM barbigerum
stelma barbigerum Scheele,

(Scheele)
Shinners,
comb.
nov. -MetaLinnaea
21: 760. 1848. CYNANCHUM Palmeri
(S. Watson)
Shinners,
comb. nov. Metastelma Palmeri Watson,
Proc.
Amer.
Acad.
18: 115. 1883. (Emend.
Gray,
ibid. 21: 396-397. 1886.)
--The
report
of Metastelma Blodgettii Gray from
Texas
by Cory &
Parks
(Cat.
Fl. Texas 83, 1938) has still to be verified.
Their
report
of "Metastelma
plumosa Small & Alexander"
is apparently
a lapsus
calami; no such name has ever been published.
The transfer
of Metastelma to Cynanchum by Woodson
(Ann.
Mo. Bot. Gard.
28: 214-215,
1941) leaves at least two Texas species without
accepted
names
in the
enlarged
genus.
The above
transfers
are made
in order
to make
the
names
available,
though
admittedly
at the risk
of later
having
to
reduce
them to synonymy
under
Mexican
species.
- Lloyd H. Shinners,
Director
of the Herbarium,
Southern
Methodist
University.
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